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<#x}^ a o v 7 ] $.*ns%£\ Afoiofl <g^tb ^*hg- <8>S*Hr ^VS7fl4; £-31 

5UiL^, ^sflcq ^7^1} 7W3^£ ^iL-g-# u s v ^m ^ ^ 
£ 2 

^^Ti , Piezoelectric, ^^l^^bM-, <y-*l4i7} 



20-2 



1020040000033 % : ^ <£A- 2004/4/14 

<y-^i ^^^{Piezoelectric speaker} 



S. 2^ £- ^^2] ^Al^ofl 14=. oV^^^^o^ cj^c 

5L 3^ £ ^Aj^ofl tcj-s. <y-^3]?l o] 4^5. 

S. 4^ £ c £^&4i7.}9] sg^S. 

100 : £-31 110 : £-31 

120 : £-31 200 : ^£ 7 fl 

210 : 3SL^ 220 : ^o^U o_^«- 

230 : «VA>£ 7 11 5>^S1 1-^--^- 240 : 

300 : wHf^fl 400 : 311^ # 

500 : ^3H£$h$i*V 510 : 
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520 : <y-*li*} 530 : ^-g-# 

550, 560 : 551, 552 : 

600 : ^7]^ 700 : 

710 : & 800 : ?\}°}^ 

910 : I^Jf 920 : 

930 : s^^^r- 



t^^r ^^^^M (piezoelectric speaker HI $£-3-*] , ^] ^>^^^-°fl 

-§-^1^ ^r*Hr^^ (1500- 4000Hz )4M 60dB °1^°1°1 0 > tb^f. n^Jl 

°1H 100dB xfl^s] 2)rfl -g-^ 7>7^o> ^-tj.. o]Eitr ^*Hr f^H ^ 

•3-^1^31]^^ ^ , ^^^(Rochelle salt), Ejel^-uff-, Afl«H -.^ ^- 0 ] <^*j jLJ-fl- 
7>^1^ ^^^^(piezoelectric element)*!] 7^2}-^-^-^ o]7>*l-^ I a^sJ-ai^o) ^-a^o] 
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^SLS. 45f o]6fl o^-g-wH ^^M-^ ^7l^ o.S. 41 ^Rr *H v -8: °l-§-tr ^ 

<24> ole^ ^l^^^-i: ^°-3- ^«:*>7l fl*fl*1 t a o v 71 <y-^^^ oj^ =4^ofl 

^'Jlsb^Kpiezoelectric transducer element)* °l-g-«r7fl S\^$], #7] -g-^^ghg: 

7>7> >tf^ofl nj-sq- ^ #*1-5L # ^o.^^. tiV^-^Tll €l=r. 
<25> oje^ oj-^j^- ^14,979,219^1 7fl ^1 ^ $X^} , ^sfl HM S] <y-^^5X)7l 

» 3E 1S1 t^sf^ #^^ ( 3711 £-31(10), ^"71 £-31(10)21 ^ofl ^I^tt IV 

^V^7fl(20) , #7l £-31(10)21 ^Hfofl ^^-51^ ^^711(30), #71 £-31(10)2}- ^"71 *H^7fl 

(30)2} a\o}o\] #<Qs\^ &&&(5QW ^71 ^1^(50)21 «Q^ofl Jfa)-^ °J-*l>£«-:i7l-(60)5. 

<26> j^cf -8-71 £-31(10)tt lfl^(H)ol ^AV^Tll 

#°<H1 ^7l^;(60)ol ^^51^ «>^S. wV^fil tf^Ofl^r ^7l^-(60)^ 

7>^>sl ^(13)-°^.^ ^-71 ufl^tf (n)^l #^--^(12,13)51- ^-^(14,15)7} jffltfls *g 

£-31(10) tif^Jf Si Bfl^ofi^ 7>^-7>^ofl i^o} 16 )7V ^^SlJl, -8-71 

(16)31 tfl^ofl ol^^rH ^1^^^(17)71- ^^^Cf. 
<27> ^-7] ti}A>^7ll(20)5l #°<Hl£r 3i^(22)7> ^^S]JL, #7} SL^-(22)^ ^ 

-fEl 7V^>e|^l ^-71 £-31(10)21 ^-Sr^Hl tfl-g-^ ^S^o] ^^^Cf. AV 7 | 
^>a7fl(20)fe £-31(10)21 ^A>^1 ^^^(ll)oll ^S^, ti>A>^7ll (20)^1- £-31^(10)21 ^ 
4 6 Hfe 4^21 -g-« o V^(90)7> ^^*>7fl tifl^mt=f. 
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1020040000033 <gz}: 2004/4/14 

<28> ^«.g 7 fl(30)^ Q%t£<i\ 7}#TWSi\ iL o^ol^H, ^^7fl(30)^ 

^l(io)^ ^-Br, ^}^7U30)s] ^7} £-31(10) «>3--*M ufl^ofl ^£ 

^-(16)^1 ifl^efl #^l-§- tiJ-Ai <a-<a#o.s.4q o]=o^ ^iq.. 
<29> ^^^^^(60)^ ^^1 ^(62)4, -*M ^(62)^ «a^ofl JfS]-£|fe 

•a-^i^VS.^ , -8-7] ^(62)Jicf *1## 7>^1^ -«1|e1-^4a-(64)6.S. ^£1^, #7l 

<30> ole^ ^^(62)^ ^^^-(64)^5. ^-^^«r^>(60)«H| #31^- ^7>*>^, 

Ji^ol A-fle}ni^(64)^ ^7l^^] Aj^o.^ «a-^i^«:^>(60) #*)l7} *l-f-S»ll S^t-fl, 

°13 ^jsi^ ^-<y-ofl t!-7fl7> $12.2.3., ^-<y-* *^*>7i <a-^i^«:^>(60)^ 

°1 ^ €■ 7}*}^ ^^(5 0 )# ^-^tq-. ^1^-^(50)^ ^ a 

<31> ^7] ^#(50)^: 7\^7\^\ 7]] ( 30 )£| ^ttf J=L ^#-4, £-*H(10) 

tifl^^l 3^3^ 31^51-^(17) A>olofl ZL^^H > B ^ ^-o] ^g7fl(30)Sq- £-*fl(10)*r 

7 <H)*|-g- ^2.3. 

<32> ^ ££r ^-g- 7>X1^ ^5flo] oj-^^^o,]^ o.^ 7> ^s}^ #3)2\^ Cf^- 

4 sq«-S.«.Ei <?]7>S)^ ^SHOJLS °l*fi ^^^^^(60)^ ^ 

^-(50) °1 *l-g^>7fl S]^, -g- 31(10)^ ^l-S-^(50) *}o]d\} ^U^UO)^ ^ 7 l7> ojofl 

"S^^M *)-S^Ml SlJl, o]E-ltV ^71^1 #7l^-(70)# ^^H, £-31 ( 10)^ tO-A} 

S7B(20) Afolo]] ^2^^1(80)^1 ^-711- ^l^Al^l^l ^cf. 
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£-31(10)2}- OVA>^ 7fl (20)2} A>o]o} ^2^^V(80)^Ai^ -%-<£o] ^-7\?%3\ ^Ajofl 

^S§7>\T£*\, £:3l(10) a>A>g 7 fl(20) ^}o]6\] -g-^Tfl Cf^o] -g-aj-^ 

(90)1- ^ 2^ jn o.s ^4^4. 

^-SiM- ^2fl ^^t^ £-31(10)2}- ^1^71] (20)2} c+^^^-ol ^^ji, 

^^«ri^>(60) o}9\6\) l£oj ^l^^(50)ol ^£.^3., ^l^-al-g-olu)- ^igollAi ^ 
nlol-q^, ^1-^^(50)21 ^fl^i 3^ 5} 5} ^ol7fl^ f--^ A>-g-s}jl oiol i^H^^ol fi^nf. S 

tv £-3121- sh^h-i- ^31^1-g-wj-Ai $aiH4, ^i^o.^. °a«n ^°i ^t}^ -f 

s|7> HJELS. £^3l» ^^Kr ^«J-Ai 0.3.^ Jf^t!: ^-3l7> 

-£ °1&|*}- ^-31^-1: *m*}7) 21^.1 3^^, Jit}- ^-g- 7 >x}igA-l £ Jl 

^-li^-i: IHW^ *r fli, ^^1 3°!^, ^11^^ om Hl^-Tg^A^ jL-i-^ol 
^^1^3X1711- 3l^*H=- 3} ZL ^*\o] <& V\. 
[^21 ^ ^ ^] 

£ ^"7121- ^2. S.^^. ^*>7l ^flA}, ^oVo]] ^71^0] W}^^, 

Aj-71 yf-^Jf 7}^}^d\] ^ ^ £-1 ^ ^ ^o]o| ^rfw.S. 5.^>t^ f AV 7 j uj-d-fcLo) 

A o V 7l ^71^2} 7>^-A>S} ^iLi^E} ^7] ^ta^j-xj ^.Ajo.^. o] ^]S>}-; ^7] 

£3121 ^UjLofl 2}*} .5}^, Aj- 7 ) ^ sq-fi} A>oHl o^^^J. <g^^ f ^fi} #<#ofl ffi 

^7> ^^SlJl, ^7l H^l ^7l £-312}- ^^1-71 2}*V ^^g-o] i§ ^ u) ; a o V 7 ] ^ 

2} ^£-5^ AV 7 ) ffi^S. -t"B} 7}-#7}- &)?}-*] ^-AHO.^. ol^oj^l^ aJ-A}g 7 fl<^; ^fi^ «}. 
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*>^^7fl^; #7] a.^S>l- ^71 ^^7fl A>o]ofl fl*l«H f QjJjLol] #3§.%.o] $ A$ ^ 
^-#^3] <^^o]] ^-aj-S)^ <y-^i^7>S. ^-71 A oM tf^^Hlfe 

<37> a o V 7] a.^] H}^*-^ c^-g-^, AV 7 ] ^71^2] 7>^-7>5] Aj-cf o.^ ^7] ^Jf^l 

<38> ^-71 £-^l<4 #7l *B*-g7flS) ^g-^-g-^ofl ^s>7ll4 ( ^Tfl^-fc ofl^A] 

(epoxy)^^ll- ol-g.^ #^s>^ $0] u>^^i§>cf . 

<39> #71 ^^1^1 , ^|o]s1|aa^ j U)^^ ^ -id^fe §>l4 

<40> AV7I #71 ^4=-%°) 7\^7\^9{ #7] ^d^}^ 7>#7>^ A\o] o) ^ ^ ofl 

S^Sj^l, 4mm ifl*l 6.5mm ^ ^1#^ 7>*lfe %o] m}^z\^\v}, 
<4i> aV 7 | cy.^^- €^#^-S.^ f 24mm ifl*] 26 mm^ 0.15mm ^*1 0.25mm£l ^ 

<42> #7l ^4=.^ #71 ^^Hl £Alo] o^S)^- Z|- ^-^ A> 7 | oJ-^^^7>^l ^ 

<43> #7l ^-^^3} #71 <a-^^7Hl -£^°1 ^^S)^ ^ ^Y^, #7l ^^dt^ 9] ^ 

#-§: 7l^o.^. ( aV 7 1 2j-f-^^ ^^4- I70°ifl^l 190°5^ 31*H1 ^^5]^ ^o] ta>^-^s->cl-. 
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<44> #7l ^^-4 # 7 ] oj-^^M) S-^o] zj- o^s}^ ^-^^-^ ^^^1 UV^^e}* €>}^r 



<45> olsHH^r -g-^^ ti>^-3]«}- ^Hl* £ ig ^ 

<46> £. 2^ £ t^sl a}^^ ^HHl ^^T^ S.X\Q; ^ , 

^•^1(100)^-, #7l ^-^1(100)^ #^ofl ^^1^ «VAl-g7fl (200)2}, #71 £-31(100)21 ^6\) 
^t^l^r ^^7fl(300), -£-*il(100)<4 ^^7fl (300) A}-oj5]^ <y-^i^ ^^>(500)5. 

<47> j^tf ^Ji^, # 7 J 100 )-cr f^<Ml ^71^(600)^1 ^^£1^ wV^-Jffil- 

7\?]o\ 4=^ ^71^(600)^ A^A^ ##°fl ^3^r 1-^(120)21-, 

#71 1:^-^(120)^ #71 A\o}6\] i§#5^ ^Ufo^ ^(no)! 7^Cf. ol^ n+^S. 

^ £AltV ^ol^ ^^15.^ ^-71^(600)21 7>^>elofl sfl^R^ $^sl #^(120)21- ^ 

tSJ=L A>oHl ^2} ^.^-^-(110)7> till *1€ S^ol ^cf. 

<48> #71 £-*i1(100) «}^21 tiflTgofl^ 7>#^e]l- tq-ei-, ^ ^oi§ 7 >xl^ 

(130) 71- ^^slJl, #71 ##^-(130)21 t^ofl °±%f>\a) a> 7 ) ##«-( 130)^.^1- ^ ^ 

°121 Efl^El«-(140)7> ^^O.^. ^^^Cf. 
<49> «>A>^7ll(200)^ *V^2l ffi^«-(210)7> ^^£1^1, #7] SSL^HfS-^Ei 

^>^7fl(200)2l 7>#7>>5l^l^ #71 ^-^1(100) w>^--^2) ^^^-^-^ cfl-g-s)^ ^^-{220) A 
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1-^(230)7} ^#sjtf. <^1 ^ *§#* SL^ltb -^lSfe #7] ffl^-(210) 

ofl ^-¥-(220)2f (230)71- ScHS. ufl^m *§#c>l ^cf. 

#7j «VA>^7ll(200)^ #7l £-31(100) #Jf£] dh^ ^°H1 ^*1^H, #7l £-31(100)2]- 
^1 *}o)o\) ^12^-71(700)* #7l 31 2^r #( 700)^ ^#^>^ 31 l^UOO). 6 - ^ 

7m(600)* -M -§-4^ #c]H 71^ «^ ^cf. 

0I4 ^-ol yVA>^7fl(200)^ £31(100)21- ^1 3l2^?_K700)-g- ^S}jEL3., ZL ^^7V 

^£H°> °11- -H^S^l ^sfl #71 tiU}^7ll(200) tB^o] ^w. ( 23o)<Hl SB*- 

^ <£#£ cf^^l ^-g-(240)-§- ^^^>ZL, #71 £-31(100) ufrt-Jfo) ^.s.«-(iio)oil # 7 ] ^ 
-g-(240)o11 cfl-g-^ ^^(ol£Al)* f^sH, #71 ^-§-(240)* #71 ^^ofl # 

3l?l-g- H ^^.s. #°JW. zl^M- <3a1*> ^o] ^^.o. ^ Al o^ ^oi^ t cf^ ^.05. ^ 
* *r «^lcf. <« t:<3, ^>S7fl(200)^ o.^(220)o11 ^^-g-* ^#<5>JL, ojdfl 

tfl-g-Sl^r £-31(100)21 ^71^(600) 7}#^>elo 1 M«. (120 )ofl ^£ ofl#^- 

#71 «]:A>^7ll(200)2l ^oj-ofl ^5]^ ffi ^«.(210)^ ^7l^(600)o.S ^-&| 

Sl^Sr Jl#^ 21-sfs -R-S^}^ ole^ ^^1(100)^- «>a>^711(200) 

^ ^HflSl «J-Alo)l ti^a} $4) £^2] ^^^^f 7>xl7H S]£S 31^*1 -g^o^ -O-^ 

^-^ii7ll(300)^ ^^r^^l y>^2l- 7>#7^o]l ^^o.^ ^3tt #^3L 
ol-f-o^M, wl-^oll^ «a-^i^^7>(500)o11 oi^s]^ ^o) -g-n^ + oi £ s. ^(nl5LAl)ol 

^#^^1". ^^711(300)^ £3l(100)2| ^o]} ^Z}7\\ o)%?\] <&#^3\7\2] 

£ 3 cfl £A]£l<>| OJ^ 
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<m> *H*-m7fl (300)^1- ^-^il(ioo)^ m^-gr, *>^-g7fl(300)^ #^^f ^-^ii(ioo) yf^^f 

^ tifl^ofl ##-¥-(130)31 m^ofl -a-^^Ji, ^^(310)# ^^Al(ep 0 xy)^l 

^ °a-^i^«-^>(500)7V ^^JE.^., ^2fl£] tij-Al^cf^ ^JLtl; ^£]7] 

<55> ^^7fl(300)^ -g-^l(lOO)^ 7.>o|ofl <y-^^#4l^>(500)7> ^xl^Tll J^t-fl , ^7} 

^«r^>(500)# ^^Rr ^-^(510)^ 7H>^>S] -^£-0] 7l ] (300)3) ^ 

^-^1(100) tifl^oH ^^Hr Eflife] ^-(140)2] A>olofl Jl^^cf. 

<56> ^Al^ofl nfe lg ; Aj- 7 } 0^ £^ 7 )-(500) ^ S. 4^1 

^^-ofl ^**(530H ^-#^(510)2]-, ^"71 ^-^(510)iLcf ^ 7>^) 

^, 4 v 7l ^-#^(510)£] ^^<^1 ^5)^- 3J<§£| <y-^;4(520)^ ^^cf. 

<57> a o V 7 ] --^(510)^r ifl^, *fl^M^ ^ ^L^^H ^l^Bfl^H, M^3^ 

-f-Sl oj^O^B}, <a-^^K520)^ ^ 7l#£-<>HH -f-^alol ^ AV-g-^Tg Jf-^is\ 

Uj-, W^*]^]^ ^ofl -arJE^ *V 4e}^^ A]~g-*k}. ^71 <£*I^K520)# ^-^(510) 
ofl «.aV^. nfl^ -f-AV^ O.^ o]-g-^c^ iL^T]] 

<58> oj- ^1^^>(520)^ ^ 24 26 mm, ^ 0.15 ^\*] 0.25 mm^ 37l# 3 

o] i4^J -g-Oj-^A^ w^^t}. ^-#^(510)^r 7H^>S]7f ?>Pf U 7fl( 300 ) # 

<2^fl ^-^1(100) 4^ tifl^sl Efl^-E^(140H1 Jl^sH^ ^JELJg., >&7l Efl^el «-(140) 
^ x^^ll-^ s>j^*)^o] A> olofl isfl^Kr 7]-7i^^^t11, 50mm ^£]o} 7}^ 
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<59> ^Efl yqsi\ <&&£.S\7\^ ^§ ^ ^X\^] 7 ) ^ *fl <y-^^7K60) * 

S-Sl ^l^(50)-i: ^-£L5L ^ *}^°\], ^o\) nf^- ^^S^fe 

<eo> o.oj-^. <* 7l 3^ c 4G)1 ^ olf Ao v 7] 

^*«-(530)£r #7l 520)^1 7H>^fif #71 ^-#^(510)^1 7V#7.>el^ ^^l^ofl 

*§#5)^- ?H y>^-^*>^, 4mm vfl^l 6.5mm^ *l#(d)* nflofl £43°] -g-«y-°l ^#5^ 

<61> ^ ^^i^^7>(500)7l- ^\^\ 7 ] 31 ^lH^ ^7}^ *\S.7\ ^^r(510)4 ^^^7} 

(520)ol) o]7> £H°> f>}xx\ t o}^- «a*fl ^^(550, 560)^1 #^(510) 4 °J-*]i7l-(520Hl 3" 

-f-# °1 -£-^1 #o| a>-§- S^t-j), ^^Hjels. ^.t^w. 

(551,552)^1 UV^^oflo. ol^><^ =i^5]» *}7ll £1^, Jitf ifl^# ^Tfl ^ ^Tfl £ 

<62> 7\ ^-^^-(551,552)^ (500)3 f^^tr 7]^o_S. %-<Q 3^#°fl *1 «M , 

#71 #-g-g-(530)3 #^]o.5-?-E-l 170° vfl*l 190° 4^*1 ^MItt 180° s)fe fl*H ^€ °fl iL 

<63> oie^V ^-#31 oj-^^^^oflA-i -S-47> ^i^-sl^ ^s.* £ 2-1- #^^, 4-^ 

S.-T-E| °J7}£}^ ^^4#^S ©l«fl °J-^^^;4i7>(500)7l- £-*fl (100)4 

£4414(500) 4°H ^#4^ afll^*K400)4 ^-7l7> ^zj}oc| ^47} ^SJjI, #7l 
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£--4tt ^-71^(600)* -S-sfl £-31(100)2}- tiVA>^ 7 fl(200) ^^5]^ *fl2^-#(700)°-5. # 

<64> ^]2^- #(700)011^ «>A>^711(200)^ ^oj-ofl ^^tb 51^(210)5. ^ ^}-^o.5. -§- 

WS^i, -S- ^#^(7io)» sq^-s. ^sHS^. 

<65> £ 5^ ^^I^^tHjV 7floli(800)^l 2.^# 3Jo_5>|, -f-Aj- ^.^(lOO)Sl 

5>1^« <a-?-7> #7] ?flol^(800)ofl ^oMH-g- ^^q-. ^-71 ^ol^(800)^l °J^-ofli^ 

S>1«-^ <g^^ 7 ) es^ .£^(810)01 <£^s)o] ojtk 

<66> oli(800) m^-^l^r PCB7l^o] *Va]-£} ci] , ^ 7 }d\] ^ 2]*- 0_^*L E -] °}7}Q 

#7}*\ 3]Jl*> ^7l^ ^«r*>7l ^tb S|S7[ i^l^H olc). £ gc. ol5l ^. ^ 

3.^ ^£ c^lAl*!- ^JUM, ^^-(910), 21-^^^-^(920), «^^(930) ^SLsL 

"§". t^t^IS. -g-^*V ^l*jo11o|Eil- M-i=)-q^ ^JlS^, 1.5 i_U*l 4kHz cfl°4^Ai 80dB o^v 
^ 3.15kHz°lH 108. ldB^ 3} 3^0}.^ ^^l^b liSLS. M-EfW. 
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